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antimicrobial and antitumor activities

YANG Ming-jun', LI Juan', XUE Hong-yan', WANG Yong-gang', MA Xue-qing’, YAO Guang-yu®

1. College of Life Science and Engingeering, Lanzhou University of Technology, Lanzhou 730050, China

2. State Key Laboratory of Veterinary Etiological Biology, National Foot and Mouth Disease Reference Laboratory, Lanzhou
Veterinary Research Institute, Chinese Academy of Agricultural Sciences, Lanzhou 730046, China

3. Lingtai County Food and Drug Administration, Lingtai 744400, China

Abstract: Objectives To isolate endophytic fungi from the roots and stems of Narcissus tazetta var. chinensis, and to determine their
antimicrobial and antitumor activities. Medthods After isolating the endophytic fungi, the antimicrobial activity from the isolated
endophytic fungi was detected using filter paper method with Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa, and
Klebsiella pneumoniae as indicator microorganisms. And the antitumor activity on HepG2 was detected by MTT assay. Results A total
of 18 strains of the endophytic fungi were isolated. The ethyl acetate extracts of the fermentation broth had the significant antibiotic
activity on almost all the indicator microorganisms, and had the apparent antitumor activity on HepG2. Among these, the antibiotic activity
of strains SX-R202 and SX-S102 against E. coli and P. aeruginosa were the highest, with the inhibiting zone diameters of 18 and 20 mm,
respectively, at the concentration of 10 mg/mL. And at the extracts concentration of 1 mg/mL, the inhibitory rates (IR) of strains SX-R201,
SX-R202, SX-R203, and SX-R204 on HepG2 were (86.0 + 1.1)%, (89.8 = 1.3)%, (62.9 + 0.9)%, and (90.6 + 1.0)%. With the
identification by morphology and molecular biology, strain SX-R201 was determined to belong to the genus Fusarium sp., and SX-R202
and SX-R203 to Penicillium sp., SX-R204 and SX-S102 to Aspergillus sp., respectively. Conclusion The results indicate that the
endophytic fungi of N. fazetta var. chinensis are potential antimicrobial and antitumor resource, which deserves further studies.
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JKAl Narcissus tazetta var. chinensis M. Roem.
ZA Rt (Amaryllidaceae) /KAlJE Narcissus L. H
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R E A S BRI HRS  i%
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WA WLARIE o ASSIR R KAl 9 AR LB EA T 40 B
FERE TLAR U =y (1) 90 61 R0 e b R i 1k 106 AT A0 0
G, DUIAT L Hh = A 00 P AN ) T
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7 1l B FE Al
1 R
11 EYR

FRANARE T 2009 4 12 T 22 A8 F il
Yy, f2EMNPTR AR ARl B TR e AR
P A R AN E R KAl Narcissus tazetta
var. chinensisM.Roem. .

1.2 EBTEKRSERE

Lt A R Staphyloccocus aureus KJGHF
Escherichia coli « %k i ¥t Pseudomonas
aeruginosa~ W4 58 F A1 E Klebsiella pneumoniae,
22N ZE DR BE B 5 9, ISR AE T 22 M B TR
WA, BREREFAE (PDA) A RE E A
HoehE, Yo
1.3 FhELmAatk

N4 PR HepG2  FH 22 0K 2% i 6 4 i 335
FrE k.

14 R 5E

WEMEEE (MTT). BREEEME O MR A
HARERAFD; WS H2REZR (MMC, L
EZDV A A BR A 7D T8 SR AR A2 /D 2 L i
(Sigma); RPMI 1640 (Gibco); JHiK. BEIR L1+
HiE, HETV (DMSO) 2885 4 3 Mrali. Bibx

1 (Elx 808, BioTek); HEFL#E KA (RE—5286A,
WIS s WAMEE (Olympus); A4k
R F= 40 (SPX—100B—Z, I THSNA FRA D,
2 FE
21 KIUWREEEHIBSHEL

HOPT R ER I AR AAR . 8525, FORAK PP
J&, H 75% 20 3~5 min, JEEKMUE 3 K
0.01%JH7K =i 30~60 s, FF LB AKMIE 3 X,
KRR R BT 0.5 em X 0.5 cm KNI B, F
JRAE A 100 U/mL 75 2 2= A0 AR IR 5 77 25 1¥) PDA
PR E, 28 CHEERIG IR WRTRE 3~10 d"P), B
i — IR VEBIRATIE & 100 U/mL 5 8 =2 81F
TRIRBER (1) PDA PR L, 1A FATEX . AR
PRI ALK B 22 5, SR B 22 R e,
W HER A P, AR EKAR, Q2R
N, HAIRMLERTE, ST RAT R
22 NEEEMEE

S (R SE T U, Baiib s i m A
PR, MRVEER T PDA PR L, 28 ClEiE; I 5~
8 d, WAL A KT L KN RS ST
W%, BRI AR TFIEA MR JERH
Il VR GER 22 1) AR R, RN AR LR AT WD
o RIS FUAFERA] DNA BRI 4
Iy B FRIIFERNZL DNA, PAG 14 ITS1. ITS4 42
PAEESEIAIBAIX ITS HEAT PCR 714, Bkt ik
Krill PCR 984724, PCR P4t ), % b T
A TR BRAFIY . SR F13E4T BLAST L
XF, GEOTTEASHRRIE, B o B BRI 2 A .
23 WEERMAEBEFREENEFRIE &

U Alib Ja B R AT PDA ARG FR3E, 28
‘C, 160 r/min THIRIRGHFE 8 do KIBEH LIk L
Jii s FHEEPRR IR BRI 3 UG, SRR s e 4
FRE, BRESITSAG TR (FKEN 2%).
UL BRI B B2 IR 100 mg/mL, 1 A PR
FERBATIN AN DU S5, 4 CORAEEH .
24 HEFEMRNE

SR UEAR A VEREAT RS VE AN, DL 22 B
I AT 4 B 2 TR TR R PR 2 [T RO A R S
B IR AR AR/ R . K 1 mL 357540 1R
B (29 1X10° CFU/mL) B8 T4 W E & A
WP b, W EK M sE4C s (HAR S mm), W)
IR s (LA AR 22 10 mg/mL) 15 L
I3 BRI TR b, DA ) R B %, LA 100
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U/mL (1) Bk 27 25 B0 2 2 W0 B PE X FRE, BA
FEMEE 3 ANEAT, 37 CHEFE 24 h, 528 U
SE B AT B BB R K/
2.5 HUBhEE A

FUWR s AR MTT vE17, DL 41
JHIRE HepG2 Ay Iea ik o BOX 5028 K 30 1 fih 98 20 it
HepG2, 0.25%JEE FIEEHA, FT 10%/ M-
(1) RPMI 1640 56455 F2 i T ik g & 1X
10°/mL, #FhT 96 fLANMEREFRIR P, & 37 C.
5%CO, 57 % . 24 h 5, LI TIRAE
VWL A2 R 1 mg/mL!Y . DLog 4
TR HPEX I, LA 50 pg/mL MMC A BH X 1,
FAW S NEE. JiFE 48h 5, FLIMA 5 mg/mL
MTT 20 pL, Zk&ERGFE 4 h, FEEFLAWIE, FFFLIN
100 uL. DMSO, &% 10 min, 7E 490 nm 3 A
FALIBOGRE (4D Al VAN g T %

HETHHR =1—A4 21 / A mwum
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Loxy, JEPEARBIIE: e (B R 741, JEAT 2741 L
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3 #R
31 KUREEFEMDBLETELER

KHAAL TG, WIKAIFEY) A R 4233 5y
BA) 18 FRINAEEE (R 1), Hib 16 Mo & THY
IS (v B2 BB RR R 88.89%), 2 Kk Tk
ZE GHREEERN 11.11%), HrhEa3kEn
LR . HULATCAE H, KA AAEE B EE A
AR, UME DT, SO, —J7i
ARG, I3 — 5 0 n] Ge R 7% 44 Wil
& R FRILYL Y S e R B, AN A
WAV G R TR 4, A 2 B I R P ik A 4
(1) 57 BRI R

W AL TR 18 BRA: B8 B IR M e V4 2K 11
il WRA . WL MR IR T 4 7
TS, iR NE 1. R TTLUE H & Bk
ARSI E A 25, RAFE R
JEA, AR, BBIR. ZURSE, BWE AR
EFEEOARASATF, BB, A,
A, SRER A, BRI, XA BURIR
ff). SX-R202 W% EAWE 1, M LG ik
WIETEARIETIR, A BT =, Yk
T8 N7 B o

CHRRAT T

R1 KUPHBHREERNEERS

Table 1 Colony morphologies of entophytic fungi isolated from . tazetta var. chinensis

ERETIZS

R PR EEEZ RN LRSS SEEn R
SX-R101 KGR R S0 B i
SX-R102 = K& wE . KiE. IR JRCAR W R i
SX-R103 HLrth N W 55 T Ui
SX-R104 IRk, KT Bk = i
SX-R105 Kt HAR B kS0 e Ui
SX-R106 KA SR W i Ees ) i
SX-R107 T Rk, HR B TR i3
SX-R201 Mt £ LN /A TR AR B i3
SX-R202 Horth, WgIKE TR 55 Srhy Ui
SX-R203 YR iah SR, Rk 55 Tt i
SX-R204 S etz ) B RKIE 55 B i
SX-R205 KA R N B e i3
SX-R206 S REN Rk W LGN W Ui
SX-R207 KAt BB, Kik JAEIEIN B i
SX-R208 SRtz e ZUR R L EIRIN T Ui
SX-R209 KA T, WL, ol EiLSn Tt i
SX-S101 I e kLS ) figh =%
SX-S102 gyl e ARk o B fi =%
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Fig. 1 Morphological characteristics of strain SX-R202
32 KUAEEEAZEBHMNEEE EH 44.4%. T SX-R202 R SX-S102 T bk K

X 53 B AT B 1) N A SR T A R IR, R
FHUELAC T, X 18 ANTKALIP AE BL 1 R I G 1 £
BEPE I IRRE AT H R 500, &5 Rk 2. 16
10 mg/mL FUEIKEE, 4 15 NIRRFES 2% 1 F
F6 7~ 20 TR ) 3G B AT EIE R, AR R
83.3%, XS 4 €4 ] 25 BR TR LA A FH IR RE
G54, HRER R 27.8%; X KT B AT
HEF IR 8 A, (IR EELT 44.4%; X
R HE EAMEER A 2 A, SR

WA TR £ BEE2 B IAFE S AR T 100 U/mL 7
B B R B2 R A B s /E A, SX-R202
XoF it 98 o B AT B AT R AT TR B A AR, 0 Sk
FER 0 B B ARIAF) 18 mm CiEd: Z B EAR N
23 mm), X4 i (0 3] 24 BK b 40 B ] B2 IA 2] 19 mm
(HHEMEREERE N 25 mm), SX-S102 K W
12 £ T EI I R it o K i AFF T 400 1 P LA 0
F 20 mm CEERE R HASA 27 mm), Kl
T TR S < 1 ] TR R R S AT TR U AT A TR

11.1%; X2t BAmdE i 8 4, il /.
F2 BHKULAEEEABROMNEELE
Table 2 Antibacterial activity of ethyl acetate extracts from fermentation broth of 18 strains
of entophytic fungi in V. tazetta var. chinensis
o HGEE . PG
il SO AATE KT S A BRI SR IRAT I g N PN 7 N B e I

SX-R101 - - - ++ SX-R204 ++ - - ++
SX-R102 - - - - SX-R205 - - ++ ++
SX-R103 - - - - SX-R206 - ++ - -
SX-R104 - ++ - + SX-R207 - ++ - ++
SX-R105 - ++ + - SX-R208 - - - -
SX-R106 + - - - SX-R209 - + - -
SX-R107 - - - ++ SX-S101 - + + +
SX-R201 - + - - SX-S102 - +++ - -
SX-R202 - - +++ +++  |HEE - - ++ -
SX-R203 - - + - R ++ Ht - .

“or R+ -7 mm<HNEFE B EA <15 mm; A7 -15 mm<HNFEE EA <20 mm; ‘7 20 mm <IN E HA <25 mm

“—-without diameter of inhibition zone; “+”-7 mm < diameter of inhibition zone < 15 mm; “++”-15 mm < diameter of inhibition zone < 20 mm; “+++7-20

mm < diameter of inhibition zone <25 mm

KILAEEE A BRI MEEE

KHI MTT VAR 18 #R KA A AR BT R 1 )
B8 Z MR SR AT 40 bR HepG2 X140 i 25
P, PR IR 3, WERHAT LA 18 Pl R A I
B IR Z BRI AR L AE 1 mg/mL JORIRIE T

33

BIANFIFE E ) HepG2 FO 5 HL AT sk 78 T, Jerpm
A 30% LA LA 10 Bk, 5 B 55.6%; Fi
BAE S0% LA EIH 4 8%, A 22.2%, H
WK E 1 mg/mL SX-R201. SX-R202 i
SX-R204 T kk & WERUEE 2 £ Be$2 By IR RE S 1
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R3 18 HKLAEEEAEERXT HepG2 HAIEIEAY
HFEIMER
Table 3 Antitumor activity of ethyl acetate extracts from
fermentation broth of 18 strains of entophytic

fungi in V. tazetta var. chinensis

WHAS IR /% | RRGS R /%
SX-R101 356112 | SX-R204 90.6%1.0
SX-R102 16.4£02 | SX-R205 6.9%0.2
SX-R103 383106 | SX-R206 30.240.4
SX-R104 129+0.1 | SX-R207 10.8£0.1
SX-R105 7.94£0.1 | SX-R208 39.1£03
SX-R106 402402 | SX-R209 4.2+0.0
SX-R107 225403 | SX-S101 13.1£0.2
SX-R201 86.0+1.1 | SX-S102 36.0+0.5
SX-R202 89.8+1.3 | MMC 86.0£2.6
SX-R203 62.940.9

5 3 5 B X I 25 50 pg/mL MMIC 124, $0IRAE
86%LL I, Bk, TEJESEME W) o B 5 e Aot
WE5TrR, B L SX-R201. SX-R202 il SX-R204
AR =N E RN R, DISRAAEAR
UF % 1 ) AR S
34 RBEREN

FBE AP R S i 25 SRR, KA 43 25 1)
18 BRI A%+ SX-S102. SX-R201. SX-R202.
SX-R203 I SX-R204 HATHUF HITE T, 15 AR
ITS W5 7 %)$#E28 3] NCBI (National Center for
Biotechnology Information) ', H47 Blast (Basic
Local Alignment Search Tool) LbXfr#7, #4iH
SX-S102 FI SX-R204 J741| 5 %57 & Aspergillus sp.-
SX-R201 5978k /I J® Fusarium sp.. SX-R202
H1 SX-R203 5558 Penicillium sp. 5 B IEF 5 [H
RTETE 99%, 456 Tk MR 22 5 A FRHE, dE—
e SX-R202 M1 SX-R203 A E M, SX-R201
JEJITE, SX-R204 itk #h a7, 1M SX-S102 nJ#E
g A JE A . 5T SX-R202 HA BT BT RG
VNN i S = W RS b S I e
B, LK 2. AEITRRTEUE H SX-R202 5 # 8 I
FoAh AR BE B, N — B WRE, 4EES
SERAERE SX-R202 47557 8 Bk «
4 itig

FAE 19 2 rhmb gl T as 7 R N A B A
58, ELH 1993 1F, F[EH 2K FEMIL K Strobel M
FEM542 Taxus breviforlia Nutt. 53 Z 33— kRN 2E

P sp.C1 he-2011 (HQ668177)

P, pinophilum strain KUC1758 (HM469418)
P, pinophilum strain SGE75 (JQ776546)

P sp.1-95 (FI795356)

P, verruculosum isolate CY 196 (HQ608025)
P, pinophilum strain A26 (GU566197)

P, acul strain LP67 (HQ392497)
SX-R202 (JX536391)

P, pinophilum strain TP80 (HQ392503)

2 BT ITS FHIEM EREN SX-R202 SHMEER
HEHEMRAZRE S0
Fig.2 Polymeric analysis of strains SX-R202 and other

Penicillium strains based on sequences of ITS

U, LRES 1 BRI R T
RN, §7 KT 2B E SRR I0VE A

A T RO ST it 2 Je

ARSI A2 IR KA AT S, AR 23 15
135 18 BRI,  RIRAEAKALAA AN A AE BT 1)
AR ZE L — 1k, I HE R A4
Plftk, RPN AERR RS, MmN
BRI D, e o SR N AR B, LR
Bk 55 25 ST PR A 27 AR 22 e i N BRI 22 S
1M 5200 2B S R RFALAh, PTRE S AL MBS
FVERFFIEG Qo X8 TRAR A IR I PR £ a2 HY
WA R AN iR S 4 R S, R R R
PERCUF I B RE B TP R T 5| . Al ) T &
Mg . 1M HARZHEIERNT, SR I I AR
P 4 BAT B AN RS P B P, Vet
A2V T g AR B L R > B T R B
XGH2321 Al S LT iR b 43 89 1) -3k
P M5 Aspergillus awamori F12 P T PR &K B
BEIR R HE, DA S AL 2 2 B i Bk 40 B8 11
WA BB ) F 8 Fusarium 2TnP1-2 KR AR 4
PO ER AT B IO s I gk
I S 25 R TR VRO 001 03 Bk B R AT 2 TR 90 TR 2K
R WAk, AR 2 RUET A 1 A A il F AT 4
LR EBREGRG . HUMIRISEAE], Lopez Z5PVR I
BRCHBURH £ 3 9 DA KAL) 8 225 1R R I 2 B ) v 4 125 3R
13 23 B &4, LARSMIT IR A R P
HEA & NG YE, b S S8 N A s
B; Liu 22750 05 SR . R K AbBE KA (=5 A
mR, JEHSEDTRHT IR, IR AR s iR
WK, RIUKANST . ZEESRIIR HL-60.
K562.KT1/A3 F1 A3R g 28 HAT R AF (il 11 1] 5
A N2 e Vi BE R 40 i ;R ARH-77 HAG 0

4
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